Expression of adipogenesis markers in a murine stromal cell line treated with 15-deoxy Delta(12,14)-prostaglandin J2, interleukin-11, 9-cis retinoic acid and vitamin K2.
Recent studies have demonstrated that bone marrow stromal cells can undergo adipogenesis or osteoblastogenesis in vivo, and in vitro, and that peroxisome proliferator-activated receptor gamma (PPAR gamma) plays a central role in the control of adipocyte differentiation. In the present study, we treated a murine stromal cell line (TMS-14) with a cocktail of dexamethasone, insulin and glucose (DIG cocktail), which caused the cells to convert to fat-laden cells with adipocyte-like morphology. We also exposed TMS-14 cells to DIG cocktail followed by 15-deoxy Delta(12,14)-prostaglandin J2 (15d-PGJ2), a ligand of PPAR gamma, interleukin- 11 (IL-11), 9-cis retinoic acid (9-cis RA) and vitamin K2. 15d-PGJ2 enhanced DIG cocktail-induced adipogenesis, whereas IL-11, 9-cis RA and vitamin K2 each inhibited adipogenesis induced by DIG cocktail. The gene expressions of four adipogenesis markers, PPAR gamma 2, adipocyte P2 (aP2), adipocyte determination and differentiation factor 1 (ADD1), and fatty acid synthase (FAS) were enhanced by DIG cocktail and these expressions were more enhanced by 15d-PGJ2, in contrast they were attenuated by 9-cis RA. IL-11 also attenuated the adipogenesis markers except ADD1. Western blotting showed that 15d-PGJ2 enhanced the levels of PPAR gamma, C/EBP alpha and RXR alpha proteins, while IL-11 and 9-cis RA decreased the level of PPAR gamma protein, but not C/EBP alpha protein and vitamin K2 decreased the level of C/EBP alpha protein. We also tested the effect of 15d-PGJ2 on osteoblastogenesis, using TMS-12 cells, another stromal cell clone from the same mouse, which differentiate into osteoblasts spontaneously. 15d-PGJ2 did not affect osteoblastogenesis, as detected by von Kossa staining and Cbfa-1 gene expression. These data indicate that 15d-PGJ2 enhances the expression of both PPAR gamma and C/EBP alpha and as a result it stimulates adipogenesis in murine bone marrow cells.